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(57) Abstract: 



PURPOSE: To provide correct 
data taking into consideration 
the regularly reflected part of 
the subject in the image 
processing where the three- 
dimensional distance data of 
the subject are measured in a 
non-contact manner from the 
equi-brightness curve by the 
shading. 



CONSTITUTION: The equi- 
brightness curve is extracted 
from the right and left stereo 
images of the subject by the 
shading by using two ITV 
camera 21,31 out of three 
cameras where the optical axis 
and the coordinate system 
(photographing plane) are 
parallel to each other, the data 
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corresponding to the stereo of 
the equi-brightness curve are 
obtained to extract the parallax 
of each point of the subject, 
and the distance of each point 
of the subject from these 
parallax data are measured to 
compute the three-dimensional 
distance data. Then, the three- 
dimensional distance data of 
the subject are computed in the 
same procedure by using two 
ITV cameras 31 , 41 on the other 
side, and the three-dimensional 
distance data of the subject are 
corrected by detecting the 
regularly reflected part of the 
subject from the difference of 
these respective three- 
dimensional data. 

COPYRIGHT: (C)1994,JPO 



J MS PAGE BLANK 



(USPTOJ 




( 



) 



https://www.delphion.com/cgi-bin/viewpat.cmd/JP06281421A2 



5/21/2004 



<i9)b*wmw (jp) (12) & H 4rf !rf £ (a) oimmhhwmi** 

#IB¥6 -281421 

(43)&I8B 6 ¥0994)10)! 7 B 



(5!)int.a s mwi?m ifnmmm 

GO IB 11/24 C 9108-2F 

11/00 H 9206 - 2 F 

G0 1C 3/06 Z 9008 -2F 

G 0 6 F 15/62 4 1 5 9287-5L 

15/70 3 5 0 J 8837-5L 



F I 



saw* mxma&i ol (4 6D 



GDHUMHt 

(22) am a 



4$K¥3 -270918 

¥f£ 3^(1991)10)3180 



(71)tti@?A 000001144 

JlOstiiB^ftfflKSttfra 1 Ti 3 # 1 ^ 

(74)±!Ei*©«reaA #a± ^± W2 

fc) 

(71)til®A 000002303 

JBKIBSilK* BJI2TB 9#13^ 

(74)±iei£©ttSA #a± »a fct on* 
) 

02)589!* SB *W 

3?«»^<«TW6H1TB1#4 IJgft 



(54) imazm mumntk 

(57) 

/7ffl5^-W«)2^01TVW72 1 1 3 1Sffl^ 

3*7Cffifix-^$m»T?.. {fcfc*MH©2*OITV 
AX93 1. 4 1tfflHT, N¥MTMEtt#«K!>3& 



/ 



J 



-133— 



1 

5SHH©2#©#*7&ffl^T. vx-x-C >>/\Z£. 

,«©ffifS£ If- jffl L Tit***®© 3 &7cESIx- * £SS 
■f-StifelC. <fi<M©2#©:*J;<7£ffl^T, ^IS? 

B5e*f «&© 3 ^tckibt 1 -^ u cne.©&3 
*7cEi8x-*©^stt$®©iEgwaB#£&fflbT jo 

U?lfE*f $<8j© 3 ^TtSSx-^ £StIEf * £ i: Sft® t 

[^©sMsafc&w] 

[0 0 0 1] 

[838±©*iJffl#IF] *f£tl©gE©>'x- 

[0 0 0 2] 20 

- 2 9 8 7 8^ffi^SnT^S«k5t. ftftURtfffi 
*S^fT?i2'&(D*^7*ffiffl-rSJli:^ 
§3g3n-0>*. Z.tl\t. *-©2#©#*5Tra-©*f 

3 £ i: I;:* 0 -C©Bil8&8»g-t-5 J: 3 fc b fc 

©T*S. 

[0003] ±ffi*t*&a;-?©£«;£3&»s& 50 

©fe»^§*»TVJ5. Cttte. *g&£LTM©)£8l 
^©x-^L-JtoRSSfcl^© - ?. *^^i;*S©G0db 
fc£©fit«£4AT*<&S*<afe*. d©#85tt. 
^©J&tffcJS (shape from shading) tmZtlTU 
-5. 

[0004] 

[^W«»b<fc5fr-5»IS] ±IB© 

w$£#©fcttntffci5fcv>©-?. jffla**ffl!Hifc/ist 
ate. *sjgtLTH©ffi»#A©7 i -*btoR££'f. 

[0005] ±.maiivttmm&\z%iBLT 

[0 0 0 6] 50 



$$&§¥6-2 8 142 1 

[^ss/»ft-r-5fc»©^a] *xn®Bftfi9#& 

tt. #WRtfBgJ&jWfr&3#©**7©3%-<llffl 
2#©**5&ffl^T, S/x-x-O^l: J: 

jfcfeo^y 6««««*ttiH i/. -e-©^wa 

«©X r W * * £#«>T*t«te©&£©Si3t & 

frfil bTRtffc®© 3 *7cBg«!x-* £«£-f S 1 1 <b 
K. 4fiflJ©2#©*^5*fflV>T. H^BTBBttBB 

©3*7ciesix-^$siSi/. z\n*>o&2)k7i$m ; r 

©«* 6 *t£«5©IEK3t6B#«&tii 1/ TlftlEfl *tt 
©3*7aE«5 i -^**tiE-rS±5lCl/&t>©-C*5. 
[0 0 0 7] 

S^*<¥ffji3#©*^7*<ffiffl^n. -to3ft-«© 
•/x-r-f >yfc«ta^w««^tttiisn. *©$»« 

«S5 i -3'^6»«ft©#4©ieiB)5«ttaisn. #*« 

©3^7nESix-^^S#Sns. BBC ffifflJ©2# 

sigsn. cnsos^jcEBx-*©^**^© 

[0 0 08] 

©g^«^*^-r^n-y^0rfco. sfcH 2 
*5Bjfc£«sc«fc*bfc'&©-ea5. £©8Hf*, v 
-r^D3>tfx-^ i ic±o«ifflisn*=o© i tv* 

^7l-»;l-2, 3. 4&flrbT*t). 2 6 iCHftx- 
*£aEt8f*iIi«.* ; &'J 5, ?-f7^W^'^6, 

5^9*««a snr^*. *fc> T-^U10S^r 

& 4 a e> n/tm** s v> h ^ - s -tji 9 *> 

[0 0 0 9] ±f3=0©ITV*^70.r.-/h2. 3. 

4«. *n*nr^-D jfa«T-^tffl*r* 1 tva 

^521, 3 1, 4 1 1. Wtni^f-i'ST^ 
;Wx-^lr^ft-r.5A/D3>A*-^2 2, 3 2. 4 2 
fc*»&*lJ*SttTl»*. *ft3t©ITV*^521i: 
3 1 14 IB, H2K*TJ:5lC&to!»rt»c*¥KEB 

an. £*©ftifiZi , ze . zi iiffitM, *o 

(ffiftM) fc¥fTT»*. *bT, #ITVA^ 
7 2 1, 3 1, 4 1 ©ffig^'C^Oi . Oc . Ot 
bT3^7C±©^P©tS®«©^Pt . Pc , Pi ©S 

[0 0 10] 
Xt >Xc >Xt 



-134- 



(3) 

3 

Yi =Yc =Yi 

-f &ITV*^72 1. 3 1. 4 Wfc&fflj 
fc5-#©iIfft±©*fj£;;6ttECj£g (7^^^t 

[0 0 11] tSfgt^^Er'J 5«K*S^Sftt?» 

t). #ITVA^721, 3 1, 4 1 

S7n y e-x-r 8 casts.* 5 icsnssn-o* 

5. 

[0 0 12] ^ir, ±K»£©8ff»;:<J:**$89]©ia« 
fflSijf^, Tfcfcti#fc4&©3£7GiEfcx-*©ft8Ji!i 

fet^-oMita. 

[0 0 13] d©ftfmn>fc;i-*llC«fc9S!ffl3ft 
*fc©-{?<fe0. Jt-fBI3lC^-r«fc5K, 3#©ITV* 
*5 2 1, 3 1, 4 lWS^-fflJ ©2 
dOITV*^721, 3 1Sm>T, ->x— 7*-f >^ # 

©£;&©82*ttfflU ■tn6©«g7 i -*>&»S2t*4& 
©&.«©ESI*H-ail bTK»a«l© 3 ^tcEWt-^ & 
WW*. gCttfl (tffe&tfcfflfl) ©2#©ITV* 
/731, 4 1 Sffl^T, l?3¥J@TK8a*hfe«3©3#C7C 

6»««OiEKI#*»*t(«a LTSaSB*f*«l© 3 &tc 

[0 0 1 4] -T&ibS. 2#"fO©I TVA/5Wn 30 

*n»«4&©a*#*s*tBu -5-©mnsjt«rsc 

£fc±9»ft®©IEEIt»»©ttffi£fToT^*. en 
-t©IS**6fflS*»UlUT3^7C 

1/*9*»&T*D, *©fc*IEg#&#&fcttil/T3& 

[0 0 1 5] AfcWKtt. 2#-fO©I TV*^7T-e 
n^nH-lffl Lit 3 ^tcE«x-^ SittfcL Tg©*£ ^ 40 
gB^fctttiJUTfcO, IERit©l««!>**«*H«-©« 

«fc 5 ft»**t»bTiEK»»»**aJU&tt*ttH 5 
IC^-ri^fC**. KT, 06©7D-5 1 t-hS#fi9 

vwfi e>±i3$as©§¥*ffl£?Mi : £>i^ tkwt *. 
[0016] (i) c©jaa««BMftan6t. avua 
i ttfc-fiUM^u 5Rt;ii©iiaa"Cffl^%w^x 

* (HK-&1*) SXf^S 1 fcTtDJWfrr*. -et 
T. Xf7^S2?ITV*^7aryh2, 3lt«fc0 



1$BB J F6-2 8 1 4 2 1 

4 

atr. 

[0017] (2) 2#©ITV**521. 31 (2 

lr>»fi^t&*«k3CB«©£j£©»fi^&BaBT*. 
uniciO. ->x-x-< >^lc<fcS*f$<gJ©fc&©Xx 

[0 0 18] (3) X?y^S4-CWEl/«V»« 

*-ftlilil*te»ts**a*&. xf-y:/S5-c2fiMfc 
«t**. 

[0 0 19] (4) ±|2»S«J»fffl©&««tt. 

»a*ffK y-fjesMtfrr*. ^©¥m«iat?tt. 

[0 0 2 0] (5) ftfl*©*ft£&ttUKtf&. Kff 

gat u *ne©Hftx-^*^«t#»©«€rtffie* 

«©£#£> SSifflU gs«KS!©B«t;£$*. 
[0 0 2 1] ffi©ff«LS^fflfc±5«»fMt© 

[0 0 2 2] (6) Sfcfc. Xr-^S 8T^»a«©« 

(5) ©jaa-c#snfc^B3ff©i»«^6t>a*rt 

#1?**. *LT, C©i5lCUT. mifBHOMfc&W. 

(5) ©$agT#sn&$]5fa?«s©igfr*>e>2S 

»*. 

[0 0 2 3] (7) XT-y^S 9ICT, ±K©*fj£©8t 

n&#^©as (±^i*iS]©-fn) s*n*n©&& 

t>©Tfc*. 

[0024] (8) w«u#v>€*^ka-a-***6^ffl 
ffi«Hc*>&oT±te (3) ~ (7) ©aaasaosg 

T. 

[0 0 2 5] (9) fl/TXf»^S 1 IT, ±E$W 

ae«±e*s? fcas* 6»©iw©ap»s»wr4. 

[0 0 2 6] (1 0) fcCXxy^S 1 2T, ±5B©tt 
*0 3^7cEBIx-^©SgtSfT5. •£©&, 02(C* 



-135— 



(4) 

5 

-f&oKm-on&toto&Pfr&fco) I TV*/7 2 
1, 3 lTffl&U -e©ia»(CO^T±i£a)J!lffiS:fio 

tiaiSwia^PL t*ia«©iajiiPc 

l/T^*tT*t. jftPtt. £»1TV*/72 1(D 

feSiOi £*-©&Kffi©ia5Si<z>£Pi tS^iSSt. 
SiOITVA/7 3 1(OijSOc t-eros^BwiisR 

©£Pc t£«S^it^t©^(C#fiE-rSCttC^-5. 
[0 0 2 7] bfctfoT, I TV^)^72 lt3 1 <J>% 

mmm*2 a. & i tv*^^2 i. 3 1 w^^ggis 

£f> Sfc^Pi tPc O^S^DtT-St. #$®f± 10 
Z = 2 a f /D 

(1 1) ^tC. Xf-^S 1 3T, I TVXtya.-y 
b3, 4Sffifflb. ±82 (1) ~ (1 0) iH^JETtt 

©KSSfc***. -tUT, (1 0) r*»&Hil8iJte 

[0 0 2 8] (1 2) Xf'^S 1 4-e. ±12 

tfcfill,;fcIEEttSB#£#Sl/T (10) -?#Je>fc3#7C 

[0029] a±. *%wa-mmnz£.zMmi&<D3 

0tJT«±f2©«fc 5 \Ztt&®<DlEKitmZ&tti LX 3 £ 
IESI*fiB?>Otttil«Efi8H-S!lt|SINplCffe>wt*< 
[01] 




4$R1¥6-28 1 42 1 

[0 0 3 0] 

[^©ssiu «±ro,t5fc. *%mz&n\$, ?tfi&& 

ft&&m LX 3 ^jcEIBx-^OlijESff 5 ± 5 »C Ufc 
it*. ffil&ftjaST, #&ftMcT#*$©3&7G3gf8x 

-^^zEwicu-jBi-rsc tan?;** t^oShmtfrnzti 
a. 

[02] 01<DI TV#*7©*££7*-fg!5£@ 
[03] #56?»3lC«fc*IEESt»#©&ffl©iStt**-r 
SK9J0 

[04] nmn-mzm-wm 

[0 5] 04©#fctl©IEEIt$#Stfcfflb;fc& ; F?& 

^-raw0 

[06] ®\o?y\z*-9\z&ztmwift*7F??7 

[ft^&gi] 

1 nvtTa-^ 

2, 3, 4 ITVA^5aZ'yh 
5 WM^'J 

2 1,31,41 I TVJj*7 



[02] 




21.31,41.nv;>lO 



-136- 




-137— 



(6) 



ftB8¥6-2 8 1 4 2 1 



[06] 



, V -. 

I %mt -si 

afefcUBai | -S2 
* 

kS3 



i 



jpflftfc: -56 
1 

~-S7 



^OTlfe^l h -S8 




I gggg^ t ~St3 



(72) WW* 501 « 



3-2-1 



-138- 



